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ISYE 6201: Manufacturing Systems
Instructor: Spyros Reveliotis
Midterm Exam II
December 1, 2011



Answer the following questions (8 points each):

1. A manufacturing station that fits the assumptions of a G/G/1 queue-
ing station currently is found to be unstable, i.e., unable to support the
required production rate. Which of the following are reasonable options for
addressing the faced problem, without compromising the posed throughput
requirement?

i. Reduce the variablity of the job processing times at the station.
n\/ Add another machine at the station.
iii. Reduce the rate with which parts are fed to the station.

iv‘.’, Increase the availability of the station server.
Explain your answer.
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2. Consider a synchronous transfer line supporting an assembly involving
n tasks and with task processing times {t1,%s,...,¢n}. Also, let T"H denote
the production throughput of this line. Then,

1
R
i - maxi{ti}
.
@b TRUE (B) FALSE

Explain your answer.
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3. The most effective way for reducing the mean cycle time, CT', in a
CONWIP line is by reducing the maximal WIP level W that is allowed in

the line.

(A) TRUE
Explain your answer.
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(B) FALSE
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4. Provide three advantages of the U-shaped layout.
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5. Consider a manufacturing station where jobs are classified into two types,
A and B, and jobs of type A have a pre-emptive priority over jobs of type
B: i.e., the server always picks jobs of type B only if there are no jobs of
type A in the queue, and furthermore, if a job of type A arrives while a job
of type B is in service, the currently served job is interrupted in order to
provide service to the just arrived job of type A (and to any other type A
jobs that arrive in the meantime); the service of the interrupted type B job
is resumed (only) when the queue is again clear of type A jobs. Assuming
that the arrival rates of jobs of type A and B are respectively 4 and rp, and
that the expected processing time is equal to ¢ for both job types, provide

i. a necessary and sufficient condition for the stability of this station,
i.e., a condition that will guarantee that there will be no “explosion”
of the WIP of any type of job;

ii. a stability condition for the type A jobs.

Justify your answers.
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Problem 1 (30 points): Consider a stable single-server manufacturing
station with an 85% availability of its server. Jobs are released to this sta-
tion at a constant pace, and the server utilization is measured at 90% of its
capacity. The server nominal (or “natural”) processing time is (determin-
istically) equal to 2 minutes and it is also known that the times between
failures are exponentially distributed, while downtimes are uniformly dis-
tributed between 10 and 30 minutes. Your task is to compute the following:

i. The throughput of this station in the operational regime that is de-
scribed above.

ii. The expected cycle time CT for a job going through this station.
iii. The average WIP waiting in front of the station.
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Problem 2 (30 points): We want to design a synchronous transfer line
that will support an assembly process involving 5 tasks. The processing
times and the precedence constraints for these tasks are as follows:

task | #; (sec) | Imm. Pred

® A0 T oW
o
©

The required throughput is 100 parts per hour.

i. What is a lower bound to the minimun number of workstations re-
quired for this assembly line?

ii. Provide a design for this assembly line.

iii. Compute the utilizations of the different stations in the design that
you developed in step (ii).
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