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Answer the following questions (8 points each):

1. Consider a single-server workstation that experiences preemptive, non-
destructive outages of the type that we discussed in class. The original
distribution for the processing times of this workstation has a mean of 2.5
minutes and a st. deviation of 1.1 minutes. Working through the correspond-
ing method that was presented in class, we found that, when accounting for
the server outages, the mean effective processing time should be 3.5 min-
utes, and the st. deviation for the effective processing times should be 1.5
minutes. Use the provided information in order to argue that our work was
not correct.
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2. Consider a furnace that is operated according to a parallel batching
scheme and where parts arrive in pairs according to a Poisson process with
rate 72 = 40 pairs per hour. The batch processing time is equal to 45
minutes. What is the minimum batch size k for this furnace, in terms of
parts per batch, that guarantees a stable operation for it?

Please explain your answer clearly.
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3. Consider an arrival stream that results from the superposition of n Pois-
son arrival streams with rates \;, 7 = 1,...,n. The memoryless property of
these n streams implies that the probability that the next arrival will occur
through the i-th stream, is equal to p; = 1/n, Vi.

(a) YES @No

Please, explain your answer.
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4. Moore’s algorithm is an appropriate method for static, single-machine,
due-date-based scheduling, when

i. we are charged a fixed rate of z dollars per time unit of tardiness for
the scheduled jobs with respect to their due dates.

we are charged a fixed penalty of = dollars per tardy job.

iii. we are charged z dollars per time unit that the job completion deviates
from the job due date, irrespective of whether the job is early or tardy.

iv. None of the above.

Please, provide a brief explanation for your answer.
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5. Consider a car dealership that provides free rentals to its customers who
bring their cars for service to it, at the cost of = dollars per rental per day.
Currently, there are n cars that are waiting for service, and these cars will
be served one by one at the local repair shop of the dealership. Furthermore,
the service of each car i is expected to last d; days. What is the sequence to
serve these cars, if the company wants to minimize the cost that is accrued
by the provided free rentals?
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Problem 1 (30 points): Consider a manufacturing cell with two single-
server workstations, W.S; and W Sy, where jobs arrive according to a Poisson
process with rate 7, = 10 hr~', they enter the cell at workstation WSy, and
subsequently they circulate among the cell workstations according to the
following routing-probability matrix:

FROM \TO | WS, WSy OUT
WS 0.2 0.8
WS, 0.2 0.8

For this cell, please, do the following:

ii.

iii.

iv.

-
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. (10 pts) Provide a graphical representation of the cell workflow and

compute the total arrival rate for each workstation.

(5 pts) Determine the mean processing time for the server of each
workstation so that each server has a utilization level of 90%.

(5 pts) What is the departure rate from this cell under the processing
times that you computed in part (ii) above?

(5 pts) Compute the expected number of visits at each of the two
workstations for each job that goes through this cell.

(5pts) Suppose that the expected cycle times per visit for each of the
two workstations are, respectively, CT) = 5 min and CTy = 8 min.
Compute the expected cycle time CT for going through the entire
operation.
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Problem 2 (30 points): We need to schedule five jobs Ji, ..., J5 on two
identical machines. The corresponding processing times, ¢;, for these jobs
are 3, 5, 7, 4 and 3 time units. Furthemore, each job J; has a due date d;
associcated with it, and the corresponding values are 4, 9, 9, 6 and 3 time
units from the current time.

i. (15 pts) Use the relevant algorithm that was presented in class, to
show that there is a partition of the 5 jobs into two subsets with a
total workload of % - S22 | ti per subset.

ii. (15 pts) Use your results from part (i) above, in order to provide
a minimum-makespan schedule that also seeks to minimize the
maximum tardiness across all the five jobs.

Also, please, present the developed schedule as a Gantt chart.
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