ISYE 6201: Manufacturing Systems
Spring 2018
Instructor: Spyros Reveliotis
Final Exam

April 27, 2018
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Answer the following questions (8 points each):

1. What is the basic definition of the notion of “quality” in the context
of the operations of modern corporations? How does this concept become
more operational by engineering practice?
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2. What is the meaning of the “Wagner-Whitin” property in inventory
control theory? What is its practical significance?
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3. Assuming that the part processing times for a batch of k parts are
independent, identically distributed according to some general distribution,
the variability of the processing time for the entire batch decreases as the
batch size k increases.

RUE (b) FALSE

Please, explain your answer.
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4. Consider an assembly line with a cycle time ¢ = 60 secs and each work-
station having an idle time of at least 7 secs during this cycle time. What
is the maximum increase of throughput that can be supported by this line?

Please, provide your response as a percentage of the current throughput of
the line, and show clearly all your computations.
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5. Discuss the need for aggregation in aggregate planning.
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Problem 1 (20 points): A local store sells a particular model of fan, with
almost all of its sales being made in the summer months. The store is to
make a one-time purchase of these fans for the upcoming summer season at
a cost of 840 each, and it plans to sell each fan for $60. Any fans unsold at
the end of the summer will be marked down to $29 and sold in a special fall
sale (it is expected that all marked down fans will be sold during this sale).
The store sales during the last 10 summers have been as follows: 30, 50, 30,
60, 10, 40, 30, 30, 20, 40.

i. (10 pts) Based on the provided data, construct an empirical probability
distribution for the summer demand of the considered fan model.

ii. (10 pts) Use the distribution that you constructed in part (i) in order to
determine an optimal order size for fans to be placed by the considered

store for the upcoming summer season.
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Problem 2 (20 points): Consider a single-server workstation where parts
arrive for processing according to a Poisson process with rate rq = 15 parts
per hour. Part processing times at this workstation have a mean of 3 minutes
and a standard deviation of 1 minute. Also, the station server experiences
outages with an average duration of t; minutes and mean-time-to-failure

equal to 4 hrs. Both, the server downtime and uptime are exponentially
distributed.

i. (10 pts) Compute the value of ¢, so that the resulting server utilization

(i.e., the percentage of time that the server is occupied by a part) is
90%.

ii. (5pts) What is the average cycle time for a part going through this '
station under the value of ¢4 that you computed in part (i)?

iii. (5pts) What is the average number of parts waiting for processing at
this workstation?
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Problem 3 (20 points): An assembly process involves the following ten
atomic tasks with the corresponding processing times and precedence con-
straints being reported in the following table:

Task Proc. Time (secs) Imm. Predecessors
10 -
8 s
4 a
7 ¢, b
5 e
15 d, e
11 -
15 g
10 e, h
5 k.
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Furthermore, tasks a and 7 have to be performed at the same workstation
since they need to share some equipment.

1. (10 pts) What is the maximal possible hourly throughput that can be
attained for this assembly process? Please, explain your answer.

2. (10 pts) Adapt the RPW heuristic to the considered case, in order to
design a production line for this assembly process with a production
rate of 60 parts per hour.

Hint: Consider carefully the implications of the new requirement of having
tasks a and 7 assigned to the same station for the overall design process. It
might be pertinent to define a new “macro-task” to accommodate this new
situation.
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