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2. Shortest-Job-First Scheduling

A different approach to CPU scheduling is the shortest-job-first (SJF) scheduling
algorithm. This algorithm associates with each process the length of the process’s
CPU burst. When the CPU is available, it is assigned to the process that has the
smallest CPU burst. If the CPU bursts of two processes are the same, FCFS
scheduling is used to break the tie.

As an example of SJF scheduling, consider the following set of processes,

with the length of the CPU burst given in milliseconds:

Process Burst Time
P1 6
P2 8
P3 7
P4 3

Using SJF scheduling, we would schedule these processes according to the
following Gantt chart:
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The waiting time 1s 3 milliseconds for process P1, 16 milliseconds for process P2, 9
milliseconds for process P3, and 0 milliseconds for process P4. Thus, the average
waiting time is (3 + 16 + 9 + 0)/4 = 7 milliseconds. By comparison, if we were using
the FCFS scheduling scheme, the average waiting time would be 10.25 milliseconds.

The SJF scheduling algorithm is provably optimal, in that it gives the
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minimum average waiting time for a given set of processes. Moving a short process
before a long one decreases the waiting time of the short process more than it
increases the waiting time of the long process. Consequently, the average waiting
time decreases.

SJF scheduling is used frequently in long-term scheduling.

SJF algorithm is optimal, given minimum average waiting time for given set of
processes.

As an example, consider the following four processes, with the length of
the CPU burst given in milliseconds:

Process Arrival Time Burst Time
P1 0 8
P2 1 4
P3 2 9
P4 3 5

If the processes arrive at the ready queue at the times shown and need the
indicated burst times, then the resulting preemptive SJF schedule is as depicted in
the following Gantt chart:

Process P1 is started at time 0, since it is the only process in the queue. Process P2
arrives at time 1. The remaining time for process P1 (7 milliseconds) is larger than
the time required by process P2 (4 milliseconds), so process P1 is preempted, and

process P2 is scheduled. The average waiting time for this example is [(10 — 1) +
(1 —-—1D+{7 —2)+ (5 — 3)]/4=26/4= 6.5 milliseconds.

Non preemptive SJF scheduling would result in an average waiting time of 7.75
milliseconds.



