ECE/CS 541 Problem Set 5 Fall 2026

1 Pre-empted Service

Imagine a queue where the service discipline is shortest-job-first preemptive-resume, which means
that a job’s service time is sampled on arrival, and the job in service is always one whose remaining
service time is least among jobs in the system. This means a job may be pre-empted from service
if an arrival occurs and has a sampled service time that is smaller than the remaining service time
of the job in service. The job in service is removed, but is credited for the service already provided,
and so joins the queue with that remaining service requirement, while the arriving job goes imme-
diately into service.

Imagine a service time distribution where the service required is obtained by choosing uniformly at
random from the set of values {0.1, 0.2, 0.4, 0.8}

1. Develop a model in python that implements such a queue, with exponentially distributed
interarrival times and service times as described above.

2. Develop a model in python of a FCFS queue with the same service distribution and simulate
both it and the queue with shortest-job-first-preemptive-resume priority, and compare their
average time-in-system per job.



