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ISYE 6201: Manufacturing Systems
Spring 2007
Instructor: Spyros Reveliotis
Midterm Exam II
April 12, 2007



Answer the following questions (10 points each):

1. A single-server station is operated at 75% of its effective capacity. If
jobs arrive at this station according to a Poeisson distribution, what is the
probability that an arriving job will find the station server occupied? Briefly
explain your answer.
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2. Briefly explain how the expected cycle time of a CONWIP-controlled
flowline can be reduced by enhancing the flexibility of the line.
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3. Answer the following three questions: What is the practical meaning
of the characterization of an asynchronous transfer line as “stable”? What
is the mathematical condition for the stability of an asynchronous transfer
line with single-server stations? What is an appropriate redefinition of the
notion of stability for CONWIP-controlled production lines?
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4. Consider an asynchronous transfer line with two single-server stations.
Which of the following conditions on the operation of station 1 will result
in a low variability for the arrival process at station 27

i. An arrival process with low-variability combined with a very high uti-
lization.

ii. An arrival process with high variability combined a very high utiliza-
tion.

@A low processing time variability combined with a very high utilization.

iv. A low processing time variability combined with a very low utilization.

Briefly explain your answer.
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5. Explain why in a CONWIP line that operates at a WIP level W and
satisfies the conditions characterizing the “practical worst case” defined in
Chapter 7 of your textbook, the expected cycle time in the line is

W-1

CT(W) =Ty +
Th

In the above expression Tj denotes the line raw processing time and 7
denotes the bottleneck processing rate.
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Problem 1 (20 points): Consider a G/G/1 station operated at 95% of its
effective processing capacity. The station is fed with parts at a determinis-
tically paced rate of one part per 10 minutes and the average waiting time
experienced by a part before it enters the server is equal to 45 minutes. Use
the above information in order to compute the mean and the variance of
the part inter-departure times.

(l‘] td' = J\:Q' = lle‘r‘ (Ct'nu thas QIN \n &L«(/{l)

—
—— e

('ui) LAF— ra}]TQI’_ 0.9 =) g'}:e',_ 0.9§ =)
< ke = 01683 Aws = 5 min

O
(T, =z @ v b =

‘1'— T l-w, '

b
O ¥ (el 0.‘1_3

.9 = 45 )
T -09s

L
=) (e' = qu?

Cﬂl - u"‘- ((:L Jf(l‘ U, ) (ﬁ\f =



Problem 2 (30 points): A small assembly line consists of five tasks,
a, b, ¢, d and e, with the following processing time and precedence require-
ments:

Task Proc. Time (secs) Immediate predecessors

a 10 -
b 15 -
c 20 a, b
d 30 c
e 20 c

The target production rate is 120 units per hour.

i. (10 pts) What is the mazimum cycle time, c, for this line? (Hint:
Remember that in the ALB context, the terms “cycle time” implies
the time between two consecutive advancements of the line.)

ii. (10 pts) Compute a lower bound for the number of workstations that
are necessary to support the production rate indicated in part ().

iii. (10 pts) The following configuration has been proposed as a possible
set-up for this line

W1(a,b) — W2(c) — W3(e) — W4(d)

where Wi(-) indicates the i-th workstation in the line, and the el-
ements in parentheses indicate its assigned tasks. Is this a feasible
configuration? Is it optimal?
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