Time

stage 1 stage 2 stage 3 stage 4 stage 5
fetch fetch ALU access write
clock instruction operands operation memory results
1 inst. K inst. K-1 inst. K-2 inst. K-3 inst. K-4
2 inst. K+1 inst. K inst. K-1 inst. K-2 inst. K-3
3 inst. K+2 (inst. K+1) inst. K inst. K-1 inst. K-2
4 (inst. K+2) (inst. K+1) - inst. K inst. K-1
5 (inst. K+2) (inst. K+1) - - inst. K
6 (inst. K+2) inst. K+1 - - -
7 inst. K+3 inst. K+2 inst. K+1 - -
8 inst. K+4 inst. K+3 inst. K+2 inst. K+1 -
9 inst. K+5 inst. K+4 inst. K+3 inst. K+2 inst. K+1
10 inst. K+6 inst. K+5 inst. K+4 inst. K+1 inst. K+2

Figure 5.5 lllustration of a pipeline stall. Instruction K+1 cannot proceed
until an operand from instruction K becomes available.



