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Answer the following questions (8 points each):

1t that from the standpoint of the

1. Discuss the meaning of the statemer
n, the accumu-

workflow that is materialized at a production or service statio
lated WIP and the experienced delays are dual manifestations of the same
problem. What is the essence of this problem and how it can be controlled?
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2. Consider an asynchronous transfer line operating in a stable mode. but
containing a workstation with a single server that experiences long preemp-
tive but non-destructive outages during the processing of the parts going
through it. The disruptive effect of these outages on the performance of the
line will be more severe if the considered workstation is located closer to

@the beginning of the line.
ii. the middle of the line.

iii. the end of the line.

Please, briefly explain your answer.
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3. What is the meaning and the role of serial batching in modern manufac-
turing facilities? What is the primary cost involved with this concept?
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4. Consider a single-server workstation where the part processing time T
has a mean of ¢ time units and a st. deviation of o time units. Further-
more, part processing times are independent from each other. Show that
the necessary time T} to process a batch of k parts at this workstation is
less variable than the part processing time T.

Hint: Remember what is the primary statistic that expresses the variability
in some random variable X, and try to compare this statistic for the two
random variables T and T}, mentioned above.
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5. During a busy day, visitors of the local amusement park arrive at the
park roller coaster according to a Poisson process with rate 5 persons per
minute. The train of this roller coaster has a capacity of 30 persons, and
the ride lasts 3 minutes. The company policy is that the roller coaster will
start a new ride as soon as there are at least 10 persons on the train (of
course. if there are more persons waiting, additional persons will get on the
train until the sitting capacity is reached). Based on this information, we
can infer that the current operational policy of this facility will meet the
experienced demand in a stable manner.
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Please, explain your answer.
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Problem 1 (40 points): Consider a single-server workstation where parts
arrive according to a Poisson process with rate 10 parts per hour. The
part processing times are distributed according to some general distribution
with a mean of 5 minutes and a st. deviation of 1 minute. Furthermore,
during the processing of these parts, the server experiences non-destructive
outages, and from empirical observation of these outages, they have been
found to have an average duration of 20 minutes and a st. deviation of 10
minutes. The occurrence of these outages follows a Poisson process (on the
operational time of the server) with rate of one outage every 3 hours.

Please, answer the following questions, showing clearly your calculations.

i. (10 pts) Compute the mean and the SCV for the effective processing
times of this station.

ii. (10 pts) Show that this station is stable.

iii. (10 pts) Compute the expected cycle time and the average WIP at
this station.

iv. (10 pts) Compute the departure rate and SCV for the inter-departure
times at this station.
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Problem 2 (20 points): Consider a medical facility where patients go
through a first testing process that requires an average time of 20 minutes.
The standard deviation of this testing time is 5 minutes. If the test result
is negative, then, the patient is free to go. If, on the other hand. the test
result is positive, then, the patient has to undergo a second testing stage
with a mean processing time of 30 minutes and a st. deviation of 15 minutes.
Past observations have shown that in the considered population, tests are
negative 80% of the time.

Please. answer the following questions, showing clearly your calculations.

i. (10 pts) What is the effective mean processing time for any patient
that goes through this facility?

ii. (10 pts) If patients arrive at a rate of one patient every 10 minutes, how
many testing stations are necessary in order that the operation of this
facility is stable? (each station can perform both of the aforementioned
tests).
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