320 Chapter 4 The Processor

and $12, $2, §5 sub $10, $4, $8 before<1> before<2>

beq $1, 93,7

IF.Flush

=/
/]

before<1>

Clock 3

WS4, 50($7) sub $10, .. .

|F.Flus|

/ Haza(d \
\ unit I /

Bubble (nop) | beq $1, $3, 7

sters

memory

ao

Clock 4

FIGURE 4.62 The ID stage of clock cycle 3 determines that a branch must be taken, so It selects 72 as the next PC
address and zeros the Instructlon fetched for the next clock cycle. Clock cycle 4 shows the instruction at location 72 being
fetched and the single bubble or nop instruction in the pipeline as a result of the taken branch. (Since the nop is really sll $0, $0, 0, it’s
arguable whether or not the ID stage in clock 4 should be highlighted.)





