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Scheduling Policies

• We now understand the mechanisms of running processes...

• Now we need to go into the policies for using the mechanisms.



The Crux of Scheduling



Workload Assumptions

• Workload – The processes running on the system

• Understanding the workload is critical to building policies.

• Let's make some simplifying (and unrealistic) assumptions
— Each job runs for the same amount of time

— All jobs arrive at the same time

— Once started, each job runs to completion

— All jobs only use the CPU

— The run-time of each job is known



Scheduling Metrics

• We need a way to compare scheduling policies

• For now, we'll keep it simple with a single metric Turnaround time

• This is a performance metric and our primary focus for now (there are 
other metrics we can use)

• For now, we assume all jobs arrive at 0 thus Turnaround Time = 
Completion Time



First In, First Out (FIFO)
or First Come, First Served (FCFS)

• Most basic scheduling algorithm.

• Assume jobs A, B, C each take 10 seconds and arrive nearly 
simultaneously in the order given.

?



First In, First Out (FIFO)

• Let us drop the assumption that jobs have the same running time

• What kind of workload would make this perform poorly?
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First In, First Out (FIFO)

• This problem is generally referred to as the convoy 
effect, where short jobs get queued behind a long job.



Shortest Job First (SJF)

• Well, if we're concerned with turnaround time, how about we schedule 
the shortest job first!

?



Shortest Job First (SJF)



Shortest Job First (SJF)

• That's much better and in fact can be proven to be an optimal solution 
given our assumptions!

• What if we relax the assumption that jobs arrive at the same time?

• What can go poorly here?
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Shortest Time-to-Completion First (STCF)
or Preemptive Shortest Job First (PSJF)

• To address this issue, let's relax the assumption that jobs must be run 
to completion.

• This essentially adds preemption to SJF. (Thus, PSJF)

?



Shortest Time-to-Completion First (STCF)

• Turns out this also provably optimal given our current assumptions!
— We know job lengths ahead of time

— Jobs only use the CPU

— Only metric is turnaround time

• Early batch computing systems used this type of scheduling.

• Introduction of time-shared machines with users waiting at terminals 
changed all that.



New Metric: Response Time

• Now users are typing at a terminal. When they input something, they 
want a quick response. (e.g. "ls", "cd")

• Thus, this metric measures the time it takes for the program to be 
scheduled for the first time.



New Metric: Response Time

• Assume that jobs A, B, and C arrive at time 0.

?



Round Robin (RR)

• Instead of running to completion, we'll run jobs for a time slice.

?



Round Robin (RR)

• Picking the time slice length is very important.

• The shorter we make it, the best response time we have...

• But there's a cost to context switching.

• And what about turnaround time?



Round Robin (RR)



Incorporating I/O

• Let's relax the assumption that 
programs have no I/O

• Overlap of CPU and Disk time 
allows us to do better

• Using STCF and treating each 
10ms chunk of A as a 
separate job, we might do 
something like Figure 7.9



Next Time...

• We've seen the trade off between response time and turnaround time

• We've seen basic idea of I/O handling

• Realistically, our last assumption is also terrible...we never know how 
long a program will run

• Next time we'll look at multi-level feedback queue
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