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Figure (0): Multiple issue versus pipelining versus sequential processing
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Figure(1): Pipelining versus sequential processing.
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Figure(2): The space—time chart (Gantt chart)

In the following analysis, we provide three performance measures for the goodness
of a pipeline. These are the Speed-up S(n), Throughput U(n), and Efficiency E(n).
It should be noted that in this analysis we assume that the unit time =t units.
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1. Speed-up S(n): Consider the execution of m tasks (instructions) using

n-stages (units) pipeline. As can be seen, n + m -1 time units are required to

complete m tasks.
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Speed-UP = time using sequential processing / time using pipeline processing
=m*n*t/(n+m-1)*t
=m*n/ (n+m-1)
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2. Throughput U(n) is a number of tasks executed per unit
time .
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3. Efficiency E(n) : Ratio of the actual speed-up to the
maximum speed-up.
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