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IF : Instruction Fetch
ID : Instruction Decode
EX : Execute
MEM : Memory Access
WB : Write Back
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Pipeline Registers

Register File
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LSUALUALUCTU
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CT LSALAL

CT : Control Transfer operation
LS : Load/Store operation
AL : Arithmetic/Logic operation
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CT : Control Transfer operation
LS : Load/Store operation
AL : Arithmetic/Logic operation
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IF ID EX MEM WB

IF ID EX MEM WB

IF ID EX MEM WB

IF ID EX MEM WB

Time

IF : Instruction Fetch
ID : Instruction Decode
EX : Execute
MEM : Memory Access
WB : Write Back
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IF ID EX WB
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IF ID EX WB

Time
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I1
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I3

IF : Instruction Fetch
ID : Instruction Decode
EX : Execute
WB : Write Back
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branch branch

op1

op2

op3 op4
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NOP

branch slot

branch delay slot

FU0 FU1 FU2 FU3
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op1 op2 op3 op4 op5

op6

a := b + 1 b := M [ c ] c := d − 2 d := M [ e ] e := M [ f ]

g := M [ h ]
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op1:

op2:

op3:

a := b + c

a := a + 1

d := M [ a ]
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