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Answer the following questions (8 points each):

1. In a design specification for an asynchronous transfer line, would it make
sense to try to specify, as distinct requirements, (i) the capacity of the line
(i.e., the maximal throughput that can be delivered in a stable manner); (ii)
the average delay of a part going through this line when the line is operated
at capacity; and (iii) the average WIP experienced in the line when it is
operated at capacity?

(i) YES (ii) ¥O

Please, explain your answer.
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2. It is possible to reduce the expected cycle time that a part experiences
at the third workstation of an asynchronous transfer line by reducing the
variability of the processing times at the first workstation?

(i) YES (i) NO

Please, explain your answer.
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3. Consider a single-server station that experiences the type of preemptive
outages that was discussed in class. Parts arrive at this station at a rate
rq and it has been observed that the station operation is unstable at that
arrival rate. Please, mark below all the possible courses of action that might
help stabilizing this station, without compromising the target throughput
of ry.

@Increase the server processing rate r, (this is the processing rate that
does not account for the experienced failures).

ii. Decrease the part arrival rate r,.
Reduce the average downtime per failure.
@ Reduce the frequency of the occurrence of failures.
v. Reduce the variability in the time between two consecutive failures.

vi. Reduce the variability of the server downtime.
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4. Please, discuss what defines the need for “transfer” batching in the
context of manufacturing operations.
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5. During the discussion of parallel batching in class, I pointed out that the
formula
To -t
=%
for the resulting utilization, implies that, for a fixed part arrival rate r,
and a fixed mean processing time ¢, the server utilization will decrease as

the batch size k increases. Please, provide an intuitive explanation for this
effect.
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Problem 1 (40 points): Consider a single-server station where the parts
to be processed arrive in kits of 10 parts per kit. Kits arrive according to a
Poisson process with a rate of 4 kits per hour. Each kit is processed serially
by the station server, one part at a time, with the part processing time being
equal to 1 minute per part and the coeficient of variation for these processing
times being 0.5. Parts in a kit leave the server only when the entire kit has
been processed. Furthermore, the server experiences preemptive outages
with normally distributed downtimes with mean 5 minutes and st. deviation
2 minutes, while the time between two consecutive outages is exponentially
distributed with a mean of 30 minutes.

Use the above information in order to perform the following:
1. (15 pts) Show that the station operation under the considered regime
is stable.

ii. (15 pts) Compute the average cycle time of a part going through this
station.

iii. (10 pts) Compute the average number of parts waiting for processing
in this station.
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Problem 2 (20 points): Parts are released for processing at an oven with
a deterministic release pace and organized in batches of k parts per batch.
The processing time of a batch is also deterministic, and equal to 15 minutes.

i. (10 pts) For a desired throughput rate of 100 parts per hour, what is
the minimum batch size, kp,in, that will provide this throughput?

ii. (10 pts) For the value of k that you computed in part (i) above, define
a batch-release policy that minimizes the part cycle time at this oven.
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